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The title additives have general formulae: where R is naphthenyl 
and X is CI, Br, I, SO-4, MeS04, N03, CI04, Me2P04. 0.5-4% of additives 
is applied to the polymer surface of incorporated in the bulk; the 
respective specific resistances at room temp, and relative humidity 65 
plus-or-minus 5% are 3.5 x 107 -2.1 x 108 and 1.0 x 108 - 1.9 x 1010 
ohms several times less than when using naphthenylpyridinium 
p-toluenesulphonate. 
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1 

H3BecTe.4 cnocofi vMeHbuienHH 3JieKTpH3ye- 
Mocni no.niMepoB myieM HaneceKHH Ha hhx hjui 
aaejteHJia 3 uaccy Ha^TeHii.^napaTo.iyo.icv.ib^o- 
naxa njipiUHHiisi. 

OaaaKo aHTiHCTatiiqecKHe CBOHCTBa, np;ua- 
Bas.Mbie no.iii.viepaM c nowotubio H3*3ecTHoro cno- 
cooa, nezccraTOMHo bwcokh: »npw nosepxHOCT- 
iio.m iiaHeceHHH 2% aiiTiicrarHKa h BHyrpeimeM 
BBeaenHii 1—3 Bee. % aHutcTaTima yaejibnoe 
nOBepxHOCTiioe canpoTH-B-ieane (p 0 -) npn 20° C 

H OTHOCHTe.lbHOH tB.ia/KHOCTH 65±5% COOTBCT- 

ctbchho cociaa.ineT 8,4 - 10 s — 9,0 • 10 8 om h 
5,2- 10"> — 3,0. 10" om. KpoMe Toro, ciiHTea 
Ha^reHH.TnapaTo.iyo.TCy^bcbotiara nnpiuiiHiiH 
ocymecTB-iHercfl b Hemps CTaaiiH, jo30.ibi-io 
jopor h oiowcen. 

npaxia'raerca enocoo yMeubmeniifl 3.ick~ 
TpM3yeM0CTSi no-iHMepoB (Hanpnwep hojiHSTii- 
aeaa, no.THnponnJiena, nowiHCTHpaia, no.iH.ue- 
TiLiMe7aKp:uata) jivtcm na-HeceHHH Ha noBepx- 
HocTb iun 3seaeHii?i b Maccy .npoH3Bo-xHbix nn- 
piUMHa, oTafmawmiiHCfl re.vi, mo c ue-ibio yviyq- 
uieiiHH aHTHCTaTHHecKax caoftcTO h iyaemeB.ie- 
huh npouecca aHTwc;aTH3au>iH b xaqecTBe npo-' 
H3Roasibix riiipiuH-Ha npuMeHaioT ccue-pwamne 
ocraroK Ka^TCHOBofi kitc/iotu coe^HHeHn« oo- 
uiefi c|)op.v:y.7bi 



;RC00CH z CR 7 V v y\\ una 



rae R — nacpTeHH.a (ocTaTOK nacj)TeHOBbix 

KHCflOT), 

CI- Br-, J- SO," - CH 3 SOr, N0 3 - C10 4 - 

(ch,),po 4 -. 

Hp^i nosep.xiiocTiiOM iiaHeceiiHii 0,5—4% co- 
/left Kacj)TeHaTa rt:ip:<unn>isi na noJiiiMepu p 5 
15 o6pa3no/B oocraiB-iaeT 3,5 • 10 7 — 2,1 • 10 8 OMwpx 
TeMineparype 20±3 C C ii OTHOOiTejibwofi s.na>K- 
bocth 654:5%. 

06pa3Ubi no.nii3TH^ena hh3Koh h bwcokoh 
iuiothoctij non BityTpewHeM BBeaenini 0,5— ■ 
20 4,0 Bee. % co.ieft Katj)TeHaTa mipwasiHMfl n.\ieK>T 



25 



30 



p, 1,0- 10 8 - 1,9 • 10' 



qm n<p;i TeM<neparype 



20x3° C H OTHGCIiTe.lbHOH B-ia>KHOCTH 65±5%, 

npeixe.n TeKynecTH apn pa)CTHi>KeHHH (a T ) 79— 
252 ksc/cm 2 , npe^e-i npOMHOCTH npn pacia>Ke- 
H'WH (o p ) 115— ! 44 Kecj cm 2 \\ OTHOc;iTe.nbitoe 
ya^HHeHne np;i paapbiae (e) 275—640%. 

no.Tj-j.Mep'ibie oopa3Ubi, ^no^yMaeMbie npeii- 
aaraeMWM cnocooo.M, o6.Ta:iatoT jiyquiH&m auTM- 
CTaTHMeaKH'Mti cooAcTsaMH no opaaHeHwo c o^- 
pa3uaMH no.i;!Mepo3, o6pa60T2HHwx nanSoJiee 



i 
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3 (j) (J) e KTJtBHW M H n pO.\J bl IU.1 e H ; 1 bi ft? U aHTI!CT3TiM(a- 

mii rma a.i K3mohgb (q s = 4,3- 10 s — 1.1 ■ 10 11 
npjf noBepxHocTHOM /laHecemiH h pj ot 4,6- 10' 1 
AO 6o.aee neM 8.0 - 10 15 cui npH sHYipeHneM 

BBeZleHHH). 

CHHjea cojiefi Ha^TenaTOB nripHaHHHH, lie- 
no.nb3yeMbix . corviacHo H3o6peienHio, cpaBHH- 
TejibHo npocr >i ^euje3. Tax KaK ocyiuecTB^fleT- 

Cfl 3 ilBe C7ZXMI. 

n p h m e p I. Hhckh jiKaMerpoM 50 mm 

H TOJIlUHHOfi 1 MM 113 nOJIH3THJiena HH3KOH 

i njioTHocTH .norpyacaioT Ha 20 cen b 2%-hmh 

paCT30p Had}TeHHJlKap50KCH3THJinH.pHaHHKftX^O- 

pH^a b 3TH.10BOM cnHpTe h 3aTeM cyuiaT npn 
KOMH3THOH TeMnepaTf/pe ncu >tjiom 45° b rene- 
HHe cyroK. p s o6pa6oraHHbix TaKHM cnoco6oM 
o6pa3U0B cocra&jineT 3,7 ■ \0 7 om «npn Tewnepa- 
Type 20+3° C h OTHociiTeJibHOH B.na>KHOCTH 
65±5%. 

ripH'Mep 2. Hhckh AHa-MenpoM 50 mm m 

TOJIIUHHOH I MM H3 .nOJIHSTHJlSHa BbJ'COKOH J1J10T- 

hocth no.r.py>KaK)T Ha 20 c£/c a 2%-tHbw pa^c- 

TBOp H a<j)T e H H JI K ap 6 O KC H 3T H H p HAH HHHXJIOpHJXa 



10 



15 



20 



a 3THvi-OBo-M annpre h 3arew cy-uiar flpn kcmhat* 
hoh TeM:nepaTy.pe nou, y.rJiOM 45° b reM&HHe cy- 
tok. p s o6pa'6oTaHHbix TaKHM onoco-6oM o6pa3- 
uob cocTaBJifleT 4,2 • 10 7 om ;npn TeiMfiepaiype 

20±3° C H OTHOCMTeJlbHOH BJiaNCHOCTH 65±5%. 

IlpHMep 3. JJhckh iiHaMerpoM 50 mm h 
tojiiuhhoh 1 mm H3 nojiHfipoTiHJieHa .norpy>KaiOT 
'Ha 20 cck b 2%-«wh pacTsop »a(j)TeHHJiKapdo- 
KiCH , 3THJBnjt.pH i aHHJiHKJn>pHaia »b 3TH.TOBOM ormpTe 
it 3areM cymai npn komh3thoh TeMnepaiype 
noA yrJiOM 45° b Te^eHne cvtok. p s o6pa6oiaH- 
hwx TaKHM cnoco6oM o6pa3UOB cocTaB^neT 
5,1 • 10 7 om npn TeMnepaiype 20+3° C h otho- 

CHTeJIbHOH BJia>KHOCTH 65 ±5%. 

I7pHMep 4. ZIhckh zufaMeipoM 58 mm n 
TOJiiUHHOii 2. mm H3 noJiHCTHpo^a norpy>KaK)T 
Ha 20 ceK b 2%-hwh pacTBop -Hacj)TeHHiiKap6o- 

KCIiSTH^nHpHilHHHHXJlOpHfla B 3THJ10BOM CnHpTe 

h 3aieM cyuiaT npn KOMHaTHoft TeMnepaiype 
non yrjiOM 45° b TeweHHe cyTOK. pj o6.pa6oian- 
hhx TaKHM cnocoooM o6pa3UOB cocTasjiflei 
4,8- 10 7 om npH TeMnepaiype 20±3°C h otho- 
CHTe^bHOH 'BJiantHOCTH 65±5%. 



T a 6 ji it u a 

Yae.ibHoe noBepxHOCTHoe conpoTHBJieHHe nojiHMepoB npn noBepxHocTHOM H3.hccchhh 

co-iefi HatJrreHaTa nupw ah hha 
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37 


rio.THye-t'.i- 




M?T£Kpii "2T 


38 
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To if;s 
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H a (J)TeH h jik a p6oK ch sthji - 

nHpMA«HHHX.10pHJX 

To >Ke 

Ha"$TeHlW3THnnHpHaHHHHXJ10pHA 

Ma^TeHH^nHpuaJiHHHdpoMHi 
To «<e 

Ha^TeKH^nHpHiiHHHHcy.ibcJjaT 
H2(j)TeH3unnpHjiHHHi'iMeTacy.nb(;>aT 

Ha(J)TeHH.imipHZlJHHHHHHTpaT 

Ha{j)TeHHJinnpHiiHHHHnepx^opaT - 

Ha$TeHH.nnHp}UHH-HHJiHMeTa(t)oc4)aT 

Ha^reHiuKapSoKCHaTH.nnHpHiiHHHftx^opHii 



To >KC 

Ha({)TeHH^3TII.iriHpHilHHnHX.10pHA 
Ha<jjTeHK.inHpHJHH»H5pOMHH 

To ^<e 

Ha^TeHH.THHpHilHHIlHHOJHil 

H a (p TeH h.t n h p h Jih h 1 1 ft cy .i b^) a t 
Ha(j)TeHH.inHpHiiHHnfinepx^opaT 
H a (})TeHH,i nn pH an h HftiiH .\j eTa 4)occ|)a t 

HacbTeHH7,Kap60KCH3TH.TnKpHAHHHHX.10pHA 
H a (|)TeH k.t n K p H HH fi6 p 0 M H n 

h'a(j>Te»m.innpnjiHHHftMeTacyjib(J)aT 
Ma(j)TeHH.inHpHiiHnnKnepx.iopaT 
H a ^)TeH n r, n h p bah h >i hah m eTa § oc<p a t 

Ha4>TeHHaKap60KCH3T!!.inHpiUHHHHX.aOpHa 

H a c|)TeHf i.i nil piuhh hk6 po m hz 

Ha^TeHMviniipiUUHHHHOilHil 

H a 4> t e h h .-7 n h p » j ? f h i f » c } - .i b 4) a t 
Ha^TeHn.nnHpiiMiiHHHn'epx-iopaT 
i ia$Tenn.irjipHa;iHHftaHMeTa(J)oc(|;2T 

!-iitl)TeH!IJlKapCOKCU3TH.inHpiaHHKHX.10pia 

i Iacj}7enn. r iniipiiA:-!HHfi6p0M»a 
Ha(j)TeHn, ; Tn!ip;j^miiMMeTacy. , 'b{|)aT 
H a a>Te h hji n h p k h h h nep x.i bpa t 
HacjjTeHiu'.'ntipHnHHJiHiiHMeTa^cc^aT 
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IlpHMep 5. HHCK/J jXHdMCTpOM 58 MM \\ 
TO^UIHHOH 2 MM H3 nO.T H M eTH.TM eT 3 r K p H.l 3 Tel nO- 

rpy/KaxiT Ha 20 c** 3 2%-hwh pa-CTBop Kaxjne- 

H 'A i\ K 2 p 50KCK3TH«1 fl H p HJ, H H H A.KwIOp Hit 3 B 3TH.10- 

bom cnnpie h 3aTeM cymaT npn KOMHaTHofi t<sm- 5 
neparype no a. yivioM 45° b TeieHHe cyroK. 
p x o6pa6oTaHHwx t3,khm cnoco6oM o6pa3Uos 
cocTa'B^neT 6,3 • 10 7 dm npn Te.M>nepaType 

20±3°C H OTHOCHTeJlbHOk BiiaJKHOCTH 65+5 % - 

n p h m e p bi 6—41. Co^h »Ha(J)TeHaTa Tmpn- 10 

JHHHfl HaHOCHT Ha n03epXHOCTb HO^H'MepOB Tan 

>Ke, Kaic 3 npHMepax 1—5. Pe3y.ibTaTw npase- 
IQHbl 3 Ta6.i. 1. 

n p >[ m e p 42. FIo/i H3T Hjen hh3koh n;iOT- 15 
hocth CMQUimam c 1 Bee. % Ha^TeHH/iriHpHAH- 
HHHopoMnaa Ha aaabixax npn TeMnepaType 
135±5°C b TeqeHne 7 muh. rio;iyqeHHbie o6pa3- 
•uw o6naxam p, 3,4- 10 9 om npa TeM-nepaType 



20±3°C H OTHOCMTeJIbKOH BWKHOCTK B5±3?o 
iH rfMeWT Or 90 KedCM 2 , (Jp 135 KECjCM 2 ft 

e 610%. 

IlpHMep 43. nO.TH3TH.neH BblCOKOH USIOT- 
HOCTH CMeLOHBaiOT C 1 BeC. % Ha^TeHHjinHpHjJH- 

HHHopoMHiia Ha Bavibuax npH Te.vinepaType 
155+5° C b TeneHHe 7 muh. rTojryqeHHbie 06- 
pa3uw otnanduoi p s 1,0 • 10 10 om npn Tevinepa- 
rype 20x.3°C h OTHOCHTe-ibHO.H b*t3/Khocth 
65+3% h hm6k>t at 245 kzc/cm 2 , o 9 140^c/c,m 2 
h e 350%. 

■H p h m e p bi 44 — 53. Co.ih Hac|)TeHaTa na- 

PHUHHHH CMeUiWBaJOT C nO^H3THJieHOM HH3KOH 

n/ioTHOCTH Ta-K >Ke, KaK b np»Mepe 42. Pe3yjib- 
TaTW jipHBeaeHbi a ratf/i. 2. 

'11 p h m ep w 54—62. Co.th HacJneHaTa nH- 

PHAWHHH CMeillHiBajOT C nOJUfc3THvI$HOM BblCOKOft 

n.iOTHOCTH Ta.K we, KaK b npn-Mepe 43. Pe3yjib- 
TaTbi npHBeAeHbi b ra6n. 2. 



CBo&cTga no.iH3TH.ieHa npH BHyrpcHHeM bbcachhh cojieii 



T a 6 .i h u a 2 
wa^TeHata nupHAHHHfl 









KO-lii^eCTBO 










n?n- 






aHTHCTaTH- 










no.iHMep 


Ahthctsthk 


xa, 8aea:eH- 












Horo b no- 
,iHMep f 
Bee. % 


o.« 


KZCf'CM 2 






44 


ri0.1H3TfUeH 
HH3KOft 


Ha{pTeH?i^n;ip5i^HHHft6poMMa 


4 


5,5- 10* 


84 


126 


570 




rUOTKOCTIf 


H a q>Ten iui k ap6oKcH3TH.i mi p »• 












45 


To ;-Ke 


















i 


l,9-iO :o 


87 


129 


600 


46 




. To *e 


4 


1,7- 10 9 


83 


122 


580 


47 




Ha $ r*H j i J a n p ■ u hh hh ftojwa 


I 


. 8,7- 10 9 


91 


t38 


640 


48 




HaQreH:.'.Tni:piunKH&cy.ib4)aT 


t 


2,0- 10 9 


88 


130 


610 


49 




To 


4 


4,M0« 


B0 


119 


560 


50 




Hatj)TSHH.in:-p5UHHHHnepx.io- 




1.3- 10 9 


90 




620 






c-ar 


\ 


134 


5! 




To »ce 


4 


3,0- 10 s 


79 


115 


500 


52 














590 






4)Dcq)aT 


I 


2.0- 10 9 


92 


141 


53 




To >K5 


4 


1,2-10* 


82 


524 


520 




BblCOKOM 
rUOTKOCTIl 


Hacp7^HH.Tn;!piUHHHft6poMiu 


4 


2,4- 10 9 


232 


128 


305 


55 


To :*e 


Ha (pTeH ii.lKa p50KCH3TH.inflp H - 










360 








I 




246 


132 


56 




To 


4 


1,0- to 3 


234 


126 


290 


57 




Ha (frreH HJin Hp suhhh Auera- 




8,7. 10 3 






380 






CY.lfcd)aT 


I 


250 


140 


58 




To */K5 


4 


2,8 -10 3 


228 


i 130 


310 


59 




Haq>7SHH.ini:piuiiHHHnepx.io- 




7.6- 10 9 




i 


400 






par 


I 


243 


144 


60 




To rut 


4 


3.0- 10* 


230 


j 124 


300 


61 




HacbTeHJwnHpttaiiHiifiiieTa- 








i 130 


390 






f*>*ocoaT 


t 


8,1-109 


252 


62 




To «e 


4 


L6-I0 3 


23b 


125 


275 



fl p e x m e t ii 3 o 6 p e t e h ;i a 



Cnoco6 y.MeHbmeHHH 3.ieKipH3yeMocTji Tep- 
Mon.iacTHu.Hbix no,iHMepo3 nyTe.\i HaHeceHHH na 
■noeepxHOcrb h^h BaejeHiia b M-a-ocy inpoH3'Boa- 
Hbix ntipi^HHa, OTAiLHQfoiuuucH TeM, qTO, c ue- 
Xbto y.iymueHHfl aHTji'CtaTHqecKHx cbohctb, b 
Ka^ecTBe npoM3BOjHbix nHpii^HHa npHwenaiOT 
coaep/Kauiee octutok Ka$Ten03oR kiiciotw co- 
eaiiKen.He o6mefi c^opMy.ibi 



r^e R — Ha<j)TeHH-i (ocTaroK ua^TeHOBwx khc- 
;iot), 

X--Cl-.Br- J- SOr " ch 3 so 4 - N0 3 -.ClOr 
30 (CH,),PO,- 
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